"APPROVED FOR RELEASE: 07/13/2001 CIA- RDP86 00513R001342030006 2

e e e TR R e s i ey S o e o

POMERANCHUK, I. YA. 7 -

' USSR/llu.clear Physics - Cross Sections  May 52

"Excbnnge Collisions ‘o0& Fast Nucleons With Deuter-
ons. 1II," I. Ya. Pomeranchuk

* "Zhur Eksper i Teoret Fiz" Vol XXII, No 5, pp 62h -

Obtalns effective crose ‘section for exchange col- -
1isions of fast nucleons with deuterons for which
the momenta of slow nucleons are given. The pos-
sibility or analyzing the spin dependence of the
‘exchange forces is gseen in the eptl study of such

: fcollisions. Received 8 Sep 51.
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vgmission of High-Enerdy Gamma nta During
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POMERANCHUK, I. ——pymOIvE

USSR /Physics 3_-1’_afanagnet_1sm'_" . 21Dec 52

,"Paramagne’cic,Dispefsion," A. Akhiyezer and
1. Pomeranchuk '

N
Ao
“DAN SSER" Vol 87, No 6, PP 917, 918 '

Introduce definition of "magnons” (certain devi-
etions from distribution of magnetic electron -
moments which are propegated in 8 erystal in
- porm of & wave) and assume that they obey Termi-
" Dirac statistics. Attemp tO explain why guscep-
tibility‘of paramagnetic dielectrics becomes in-
dependent of* temp at low temps. (cf. B. ‘Cabrere,
Rep Inst Phys Solvay, 6, 183, 1932). Presented by
. Acad L. Ad Landau 11 Oct-52. - :
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POMERANCHUK, I. YA,

USSR/¥uclear Physics - Cosmic Reys! Origin

WThe Origin of Cosmic Rays end Fadio-Astronomy, * V. L. Ginzburg

Usp Fiz Nauk, Vol 51, Yo 3, pp 343-392

A review of current 1iteraiure, Western ané Soviet, on the subjects: cosmic radio-
emanation and electron component of cosmlc rzyse; movement of charged particles in
interstellar space; the statistic mechanism goveraing the acceleration of particles

in interstellar space and in the shells of stars; theory of tne solar origin of cosnic
reys; the theory that supernovas and novae are the probable sources of cosaic rays.

Cites 30 Western and 25 Soviet refereaces: Ya, P. Terletskiy, G. G. Getmantsev, I. S.
Shkloviskiy, L. A. Artsimovich, I. Ya. Pomeranchuk, V. V. Viadimirskiy, A. &. Sokolov,
1. H, Gordon (DAN USSR, ¥o 3, 1953), V. I. Volldenekly A. L. Lyudimov, 3. V. Medvedev,

A. A, Logunov, L. & Gurevich, and S. 2. Belen'kiy.
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T ‘Applicability of the n En-
 :’7‘Limi§sE§£éi§gn8 and of Pair Formatiogcizkgig
. ??éic:.s “ pcad L, Landau and I. Pomera

',e PN -

o Qﬁ';‘;'SSSR, Vﬁl’ 92, No 3, PP 535-536

' las £ hlung
RS 17 e Bethe-neitler's'formulus foi)lgremgzzx;;ude“g
- Ana Yzweizsaecker, 7 £ Phys,sa (l93bl 'to ey
(c.i.these formulas are not applica 1e° 0 R or
tmi g. Find that inapplicability & ;
':}t‘lg;o;'ma_tion of pg:i'.rs. Rec 22 Jul 53.
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4776' Elecmm Aglluche Pn:icnuel at Uliradiligh

- S e gies. . (Russian.) - omerdt M
‘B, T. R. e ————Akademil Nauk SS8K, v. 92, no. 4; P 138 \ £
) ’ : ) Investigates rational processes under oondiliom in which theory N7~ 7
P June 1951’ S . ‘ o develoged by Bethe and. Heitler, of “braking” radiation of -~ ,
i Physiqs . . - electrons and positrons ard of formation of clectron-posijpon

pairs by 7-quanta, is lncorrcct 2 ref.
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‘;:uantum electrodynamics '-_::f
.*Pub 118 - 7/9 N

f;Abrlkosov, A A., Pomeranchuk, 1 Ya ' and'Shmushkévich, I. M.

-"'Quantum Electrodynamlcs“ by A I Akhizer and B.‘ B. Berestetskiy,

:jG051zdat, 1953, 128 p- .
1stp»Pf1z. nauk )3/3 hh?—hbh, July l95h

ﬂ monographlcal work by two Sov1et scienthts is rev1ewed The'moho-

: graph deals with quantum elect.rodynamics and is considered to be a

o unlque and very valuable work on theoretlcal phySLCs.
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'meranchuk, 1. Ya., Memb. corrosp.:of AN SSSR

Semi-phenemenological theory oi‘ i‘ormation of \T/ -—meson pairs by
ganm)a-quanta of . greater energies

Dok“ A 5558, 96, Ed. 2., 265 - 265 |q,..+ Rt

“Ihe possibility oi‘ formula’oing a semi—phenomenological theory of

:-"’i‘ormatlon of JT. ‘—meson pairs by’ gamma—quanta which- is ‘analogous

“to: tue theory: of emission of Lamma-quanta byﬂ'f»—mesons usually
ong;inates at greater. ener gies of gamma= ‘The nuclei (in-
cluding protons) can’be- considered as black: globules relative to -
v/ «7 -mesons of - greater energy. This. is the result of intensive .
“4interaction. between T ~mesons and nuclei. By using.the Wplack=

: “ness" ‘of. fnucleons -one ‘can determi.ne the wave function ¥y of

f _mesons outside o { the nucleus- as the-sum of the plain and dif-

. fracted waves.: Formulas supporting this theory are presented.

-Six. references, Lu SSR since’ 19!48, K
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P. hias Jormulated o
ir production by:phatons ] f-n nuiclens :

 pow shown that the matrix eleinent of the transition cai be

nskdérably simplified Al the nuclesir radius: R i4 large com

ired with the Compton wave fength of the x-nicso

& partisl differential cross section an-expression is obts ped
o torms of k= kyr-Hokyand b= (b = kn)/2; where by and &
are the momenta-of ;the’ F-10es is ! .
fiax. fof & ~+ 1/ R, but its depen ;

*extension”” of the »-meson.ond by the chareteristicsof
~interaction. ““The.tota) cross section. for. 1l proluction 6f
: fa.irol charged w-mesons i Independent.of the citrey of the

aeldent photon and lsof the orderot magnitnde (¢2/ 10A R

he trosu:section fof the productiot ir ol septral =
fiesons is.much smalle o 1. Go
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FOMER AN HOK, 1 Yy,

FOMERANCHUR,, I m., Um;V'Icn, I. I., SHIvag, T,
STOLYARGV, G. A.

Yo., YEROZOLIMSKIY, v,

.y and

"Theory of Resonance Absorrtion in Heteromensous Systems",

Rerort appearing in 1s
the Peaceful use of Atomi
of Sciences USsk, 1955,

t Volume of “Session of the Acnd

emy of 3cimnces Ubo1 on
¢ Znergy, 1-5 July 1955m,

Fublishlng House of Academy

Leningrad Physicotechnical Institute, Academy of Sciences USSR.

SO;'Sum_728, 28 Nov 1955,

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001342030006-2"



"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001342030006-2

EEAEIE SRS R NS TR MR T e gy g

GUREVICH, I.I.; POMERANCHUEK, I.Ya.

[Theory of resonamce absorption in heterogensous systems] Teoriia

rezonansnogo pogloshcheniia v geterogennykh sistemakh, (:Oﬁvgji €)

(Nuclear resonance and relaxation)
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\/ Thé nsymigtoubs'ol the Green fanétion of the nucledn and -
; “in. the pseudoscalar-theory, -at wreak " interaction. .t -
63 A, D. Galonin; B, L. foffe; and lfl T, Pomsranchule,.
> Zhur. Ekspih. 5 "Teorel, Fis. 29, 51-03(1060).—The asyiup=:
“totics for. |ppm® s ‘studied . of the -Green “funetion. of =0
“nncleon and meson In the pseudoscalar (with ‘scalar cone:
tinuity) theory " witli] sinall . binding ' consts,’ “The_ calén, ..~
* starts out with the: equatiof“of Landny,-ef al..(Doklady.” 7.
e, Nouk-S.5.5.R..95, 407; 773, 1177, 96, 261(1068)), - = "
“*1n contrast to.theresults by Lol al.,  restandardization of.. -
-~ the mass Is found, alse of the charge, if one uses the method & .
which was developed by Gua'el ol. (ibid; 98, 801), and it 8-
shown that this metliod removes all apparent infinlty in the
el Wener Jotobso
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(1S8R /Nuclear Physics - Mi-méson pair production FD-3258
Card 1/1 Pub. 146 - 17/Lk

Author : Berestetskiy, V. B.; Pomeranchuk, I. Ya.

Title : ILetter to the editorf"’??SEE::I;ZﬂZEWEQZmeson pair during annihila-

tion of a positron

Periodical ¢ Zhur. eksp. i teor. fiz., 29, No 6(12), Dec 1955, 86k

Abstract ¢ According to the authors, if mu-mesons do not have peculiar to them
any specific interaction more essential than electromagnetic inter-
action, then experimental investigation of electrodynamic processes
with the participation of mu-mesons can give important information
concerning the limits of applicability of the modern field theory
and concerning the character of physical laws close to this limit,
since the Compton wavelength of the mu-meson is comparable with
those dimensions close to which one can expect radical changes in
space-time concepts (I. Ya. Pomeranchuk, DAN SSSR, 103, 1005; 10k,
51, 1955). They claim that deviation of experimental data from the
formula for the effective cross-section of mu-meson pair production
in the collision of positron with electron at rest should give in-
formation on maximum cross-section, minimum energy E, of such pair
production, etc.

Institution : Academy of Sciences USSR
‘Submitted ¢ September 29, 1955

“Tnenslitin D 4q.dai - pei3
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USSR/ﬁuclgaf Physics - Pseuddscalar meson theory

Card 1/1 Pub. 146-21/bk
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¢ Author . Ppomeranchuk, 1. Ya.

Solving the equations of the liseudoscalar meson theory with pseu-

Title :
doscalar bond
Periodical . Znur. eksp. 1 teor. fiz., 29, No 6(12), Dec 1955, 869-871
Abstract . Earlier (DAN SSSR, 104, 51 and 105, 3, 1955) the author analyzed
rmalization of meson charge B and found that the

the problem of reno
expressions found by A. A. horikosov and I. M. Khalatnikov (DAN

SSSR, 103, 993, 1955) for the peak portion gammA, the Green func-

. tions of nucleon G and Green meson D are correct not

' only for g?'_ much less than 1 (gl is nonrenormalized meson charge
but also for any value of in the present note the author ana-
yzes with greater completeness One point in these asserticns, namely
concerning the influence of scattering of meson upon the peak pert.

He demonstrates that the expressions G, D, and gamma in the pseu-
doscalar meson theory turn out to be equal to the pseudoscalar bond
with suitable assumptions as to the momenta of nucleons and mesons
(i. e. greater in the case of nucleons). Four references: €. g.
1. D. Landau, A. A. Abrikosov, I. M Khalatniko, pAR SSSR, 95, Lo7,

1954.

Academy of Sciences USSR

f[nst')'.tution
Submitted . September oh, 19
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L Academician ana Pomeranchu.k,' ' Member—Corresnondent of the ‘
Acad oi‘ Sc., USSR’ S SRS .
On’ the po:mt interactlon 1n quantum electrodynamcs e

olving quantum ele ctrodynam:w

qua'bions deecrn.bing a oo:mt :Lnt.eractlon between quanta: ‘and electrons is -
presented, - -The method is based on. the consideration of the -interaction -
‘as a limit of a: ‘cartain. "smearved" interaction of a finite variable radius
“/\ vhich decreases dovm to: 0 Seven references' - 3 USSR, 2 USA, l Germ, ,

;a'nd':l Soa.n.- (1934-1954)
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Radiation of gamma quanta during the cellision of last
pions and nuclei (II/51)

CERI-3yuposiwa on High ESnerpy Accelerstors and Fion
Physics,

Genieve 11-23 June 50
in. Dranchis
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A seri-phenomenological thecry of the prcoductionh of
pion pairs bty high energy germe quanta (I1/52)

Cidii-Symposiwr on High Energy Accelerators and PFlon

Ceneva 11-23 June O
In. Branch ,”L
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j~FGymplotics of the ‘Green function of the nucléon and -
mesoa:in: the. pscudoscalar: theory,” af: wenk ' isteraction, = e
D, Galanig, B. L. Iofle, and I. Ya. Pomeranchuk. Same'* S
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“Yote on the Number of Different Types of K-Mesons."

USSR Academy of Sciences, Moscow. .
luclear Physics, 2, Hio. 3, 1956, p. 201
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lﬁ psendo-scaler coupling.. 1.
bys:, " JETP 2, 738-51{1950
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he solutions of the
2 rederived on the
ferent: g process involving cutoffs on
oW} Imeson: and nucléon momenta; These results are ob-
Yained hete by letting the nucleon gutoff tend to infinity
“more-rapidly {at various rates) than' the meson one, It is ]
“claimed "'that".the":fcgntribuﬁox;’s’. of other than leading
¢rms in-the solutions now dnish independently of the |
e ‘unrenormalized- coupling: constants, It js -

th th loscalar and pseudovector
5 well* _cbtrodyhamics), the |
ornalizec onstal d with it the inter. -
ons, tend rigc ‘ : ith increasing cutoff ;

jf momenta (again regardless of the size of the unrenormy-

alized . charge). High-energy electron i

 suggésted to discover any breakdown in
15 expected tg oconr at distances of a fe
msistency-is the Same for
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Abst Journal
Author
Institution
Title

Original
Periodical

Abstract
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r Physics - Element ary Particles c-3

Roferat Zhur - Fizika, No 12, 1956, 33967

Pomeranchuk, 1. Ya.

Academy of Sciences USSR

Isotopic Invariance and Scattering of Antinucleons by Nucleons

Zh. eksperim. i teor. fiziki, 1956, 30, No 2, 423

Starting with the isotopic invariance and the assusption of high
probability of inelastic processes during the collision of the
antinucleon with the nucleon, the author shows that the dif-
ferential cross sections of the elastic scattering of the anti-
proton and the antineutron and a proton are equal to each other.
The same pertains to the corresponding total cross sections.
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Abs Jour : Ref Zhur - Fizika, No L, 1957, B656

Author . Berestetskiy, V.B., Pomeranchuk, I.Ya.

Inst : —e T

Title . Correlative Phenomena in K-Meson Capture

Orig Pub : Zh. eksperim. 1 teor.-fiziki, 1956, 31, No 2, 350-351
Abstract : If the spin of a /\ particle is greater than one half,

then for the process
Ktp—s Nt TP+ + T

there occurs a correlation between the directions of

the momenta of the ( A ,77 ) and (p, 77 ) systems.

Formulas are obtained for the case when the spin of

the K-meson is 0, its capture takes places in the

S-state, and the spin of the /\ -particle is 3/2 or §5/2.

I1f the process takes place in the magnetic field, it be-

comes possible to determine the magnetic moment of the
/\ =-particle.

Card 1/1
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. YUBJECT UssR / PHYSICS v cARD 1/ 2 PA - 1448
ATUTHOR BERESTECKIJ,V.B., POMERAECUK,I.JA.
TITLE The'Correlation Phenomena on the Occasion of the Cepture of K-¥esons

PERIODICAL Yurn.eksp.i seor.fis, 31, fasc.2 350-351 (1956)

Tgsued; 10 / 1956 reviewed: 10 / 1956

The capture of,a K-meson by & proton with subsequent decay of the hybaron produced
on this occasion, i.e. the reaction K +p = N+ L s x  + m° can be used for
the determination of the spin of the -particle from the angular correlation of

the pions. :

"1f the spin of the X-meson is equal to 26T0, the_initial system has the angular mo-
mentum 1/2 (if the K-meson is captured in the s-state). The following sngular dis-
tribution I (@) then occurs in dependence of the spin j of the /\ -particle and the

angle:e befwéenothe’directione n, and n of the momenta with respect to the
gystems ( = ) and (p,7 ) respective%y (where 11/2(9) = 1)
1.,,(8)=1+F (cos @) ~ 1 + 3 0092 0 1
3/2 2 , 2 P (1)
~15/2(Q) =1 + (8/7)Pz(cose)+(6/7)P4(cos @) 1 - 2cos@# 5 cos' @

: o
(Compare the analogous formulae for tne decay of the 'QLJparticle as developed by
R.GATTO, Huov.Cime2,; 841 (1955). If the spin of the K-meson is equal tO 1, the
initial systenm may have either the angulaT momentum 1/2 or 3/2, and tnerefore the

formulae of the angular correlations loose their uniqueness.
If the system ig in an exterioT magnetic field, the dependence of the angular dis-

APPROVED FOR R . -
ELEASE: 07/13/2001 CIA-RDP86-00513R00134;)30 .
06_2n



'AthngJEcm USSR / PHYSICS

1./ 1957

s the elastic

Issued:

The present work investigate
the scattering angle O. The
cess differ as follows from
pions by {free nucleons: Pirstly,
‘isation of deuterony and secondly,
sum of the scattering amplitudes ©
COULOHB'Svintoraction is neglected.

Let the real- and imaginary parts of the
with the energy w by deuterons w
motion of the pions is equal to m,

RANGU I, L. TA.

“ AUTHOR TOFFE,B. L., POMERANGUK,I.JA:,
TITLE The Dispersion Relsvions for
PERTODICAL  Zurn.eksp.i teor.fis,31,fasc.

dispersicn relations whic

the dispersion
the disper
only one aingle dispers

f positive and negative

hose spin proj
be denoted by

CARD 1 /2 PA - 1895
RUDIK,A.P.
the.Scattering of Pions by Deuterons.
4,712-113 (1956)

pions by deuterons with

scattering of
ond to this pro-

h corresp

sion relations depen
jon relation for the

pions is obtained if

o scattering of pions
to the direction of the
and Am(ou) respectively.

amplitude of th
ection on
b (@)

f the amplitude of scattering in-

By using the connection between the real part o
to the angle O and the total cross section Am(u>

1:2-0)2-4“'2 applies and ¢* denotes the mass of the meson), the following equation
nary method for the determinaggon of dispersion relations:

is obtained by the ordi
(u'wlA (Cd')dw' w'’o (w‘)da)'
f z + (k2/2n2)f
5 ¢

2 (o 2- &)

) = (k/4n)dm (w), (where

Dm(w) - Dm((") - (21(2/1() w?z_ 0)2) k!

Gk'

e
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POMERANCHUK,Yus Ya.

Pion Pairs
") Semi-Phenomenological Theory of the Production of

by High Energy Camms Quanta,™ paper presented at CERN Symposium, 1956,
appearing in Nucleer Instruments, No. 1, pp. 21-30, 1957
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POMERANCHUK, Yu.Ya., LANDAU, L.0.

wRadiation of Gamma Quanta during the Collision of Fast Pions

and Nuclei," paper presented at CERN Symposium, 1956, appearing in
Nuclear Instruments, No. 1, Pp. 21-30, 1957
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On the Possible Dipole loment'of the Transition at the A-

Particles.
external electromagnetic field. If the electromagnetic field
-.changes only little on 2 gtretch equal to the linear extension

~of the —-partiole, then the tranaitions of shis kind are
effectively reduced to ¢t

: he ocourrence of a dipole moment
of the transition:
. z - erogcpo

nstant of the

stands for a ocertain co

(4t 1s fixed by the dimensions of the
denotes thq_operator of the exchange of

In fhia contexs, T,

dimension of a length
N -partiocle), and Cp
, T A 1)

‘ Ae and /\J.“op 10l
oment at a J\epartiole can lead to 2
n be observed. The authors of the
paper under review girat of all deal with the scattering of A-
particles by: the Coulomb field of the'nuoleus.dzpe interaction
‘energy then has the form of U= - (ze?r /r3) taC_. The
scattering amplitude i8 derived in nonre ativistio Born appro-

ximation. The differential oross section has the following form
"ie the spin of the /A —partiocle equals 1/2):

The existence of 8 dipole m
pumber of phenomensa that oz
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AUTHOR: Pomeranchuk, I. Ya,
TITLE: The Equality of the Total Cross Sections of the Interaction

of Hucleons and Antinucleons With High Energies (Ravenstvo
rolnykh secheniy vzaimodeystviya nuklonov i antinuklonov
pri bol'shikh energiyakh)

PERIODICAL: Zhurnal Eksperimental'noy i Teoreticheskoy Fiziki, 1958,
Vol. 34, Nr 3, pp. 725 - 728 (USSR)

ABSTRACT: Starting from the dispersion relations for the elastic scatter-
ing of nucleons on nucleons in the angle zero, it can be
shown that the total cross sections of interactions of nucle~
ons and antinucleons mnust be of the same size with sufficient-
1y high energies. The author investigates here for the sake
of certainty the scattering into the angle zero of protons
and antiprotons on protons. The corresponding disperion re-
lation for the scattering amplitude averaged by the spins,
is explicitly written down and explained here. When the ener-

: 8Y E of the proton, or of the an tiproton respectively, tends
Card 1/4% toward infinite, the total cross sections 6;(E) or o (E)
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sov/56-34 -3.29/55
The Equality of the Total Cross Sections of the Interaction of Nucleons
and Antinucleons With High Enefgies

respectively, of the scattering of a proton or antiproton
respectively, tend with the energy toward the constant
values 0 (w), or ¢ (@ ) respectively. This is a simple
consequence of the fact that all strong interactions with
great values of the target parameter (pritsel'nyy parameir) 3
tend exponentially toward zero. If the weak electromagnetic
interaction of a proton dand an antiproton would be invesgti.-
gated with a proton, a constant total cross section would
be obtained nevertheless also with shielding of the charge
of the proton of the target by the atomic electrons with
sufficiently high energies. Such a constant cross section
would be_obtained, however, only with energies of the order
of E A’Mz/me ~ 1014 eV. But without taking into account the
weak electromagnetic interaction, the total cross section
attains (with an accuracy up to a value of the order of
ezln(E/M? a constant value already with energies of the
order 10 eV. The dispersion relations mentioned at the
beginning are then specialized for the case in which the
energy E tends toward infinite, and that only the greatest

Card 2/‘ 3 members are taken into consideration. The further discussion
254 i Pl
SR e Ehi ettt Rl s Wi e SR S T
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The Equality of the Total Cross Sections of the Interaction oi Fucleons
and Antinucleons With High Energies

of these relations is followed step by step. The author

comes to the following conclusions: The effective cross
sections of both antiproton and proton are equal to each

other withhigh energies and a very intense dependence on
energy either with one of these cross sectiors or with both
cross sections is.to be expected. The relation O (w )=6 (o)
found here, must hold also for the limiting values'of the ~
cross sections & _ (o) or 6-(m ) respectively of neutrons
or antineutrons re8pectively: ‘o=(o0) = & (® ). Analogous
considerations hold also for the'K-mesons; viz. the nesons

K+, X, Ko, K° must have equal total cross sections with

sufficiently high energies (N1O1° eV, if the electro-

magnetic interaction is not taken into account). Positive

and negative pions must analogously have the same cross

gection with E —» o . This conclusion is‘finally also ex-

tended with respect to the hyperons. There are 7 references,
Card 3/‘») 5 of which are Soviet.
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AUTHORS: 56-34-4-33/60

Okun', L. B., Pomeranchuk,uf;_ziL—,,,.

TITLE: On the Determination of the Parity of the K-leson (ov opredslenii
chetnosti K-nezone )

PERIODICAL: Zhurnal ekspcrimenfnl'noy i teoreticheskoy fiziki, 1958,
VoL, 34, Nr 4, ppe 997 - 998 (USSR) :

ABSTRACT: The determination of the parity of K-mesons and hyperons is
still one of the central problems of the experimental physics
of elementary particles. It is possible to speak about only a
relative parity of the K-mesons and hyperons viz.about the sign
of PK?N%A’ PKPNgt thf’ because in the case of strong inter-

actions the strangeness is maintained (whereas in the case of
weak interactions parity is not maintained. This paper investi-
gates experiment which hakes the determinction of the sign of
PKPHP.A.- possible. The suthors investigate the capture of 2 slow

K-meson from an S-state; it leads to the reactions

KCap —s A0+ 1045°(1), K +p — A%t 4+ 1 (2). The parity
of the system A + 2n has to be equal to the parity of the systen
Card 1/5 K + ps because parity is conserved in the case of strong inter-

SRS
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on the Determination of the Parity of the K-leson 56-34-4-33/60

actions. The authors investigate 2 possibilities: 1) Let it
be assumed that PKPHP[& = +1. In this case the tramgition am-

plitﬁdcs for the above mentioned 2 reactions have the form

A1é'—(a+bp2+cq2)/Y§‘+ coswy Ay= (a+bp2+cq2) + ARG + cevee o

E?re.a denotes the difference of the momenta of the 2 pions and

p the sunm of their momenta, which is equal to the monentum of

A -hyperon. 1f for the range in which . a strong interaction exists,
the validity of the unequation 1/np T < 1/;1p is aspumed, it is

.possible to confine oneself to such terns as do not depend on
p and gq. It is then true that & = —a/VTE, A2 -~ a and the angular

distributions in both above mentioned reactions are found to be
spherically symnetric. The A yymron is not polarized and therefore
the angular distribution of the pions forming in the cage of
the decay of thel nyperon is isotropic. For the ratio of the
cross sections of the reactions (1) end (2) the ratio ¢ [o4= 1:34;
i obtained. 2) Let it be assumed that PyPyPy = -1, The“transi-

’ tion amplitude has to have thes form

Card 2/3 A1= —533/V§; A2= é3§ + b?ﬁ , with T denoting Pauli's anatrices.
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On the Deternination of the Parity of the ¥-Heson 56-34-4—33/60

The differential cross section which result fron the conpu-
tation of the angular distribution in consideration of a
possible polarization of the A -hyperon are explicitly written
down. The cross section of the reaction (1) is still isotropic
and does not derend on the polarization of the'[t-hyperon. The
-hyperon will be polarized in generzl and it will be vertical
to that planc in which the products of thoe reactions ore lo-
cated., The nunmber of pions formed in connection with the decay
of the j\ -hyperons, as well as of those emitied in an urvard
and downward direction with respect to the reaction-plane will
vary., & foraulc is given for the angular distribution of the
2 pions and the fl -hyparon. In conclusion an expression for
the ratio is written -down (total number of charged pions/total
nuaber of neutral pione).
Decenber 11, 1957

1. Mesons~~Nuclear reactions
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AUTHORS: Okun', L. B., Pomeranchuk, I. Ya., Sov/56-34-5-27/61
: Shmushkevich, I. I ~
- TITLE: On the Interaction of the {=,-Hyperons With Nucleons and Light
' Nuclei (0 vzaimodeystvii [ -giperonov s nuklonami i legkimi
yadrami)

FERIODICAL: Zhurnal eksperimental'noy i teoreticheakoy fiziki, 1958,
. Vol. 34, Nr 5, pp. 1246 - 1249 (USSR)

ABSTRACT: This work determines the spin-correlations of the A—particles
occurring in the reaction =) “4p — AN +_/\. In the interaction
of a slow E-hyperon with protons the following reactions are
posgsible: :

AWE,"+p —> ¢, +p(elastic scattering)

2)9"+p =—> (=, +n (charge exchange), 3}  +p —-7/\0 +A°(absax1tim).
The other processes (of the type
T -

" 4p == % +/A°) have a threshold value and for low energies

can be neglected. If the j=, -hyperon is sufficiently long-lived

and if experiments with slow Z,-hyperons are possible the inves-
card 1/3 tigation of reaction (3) with an observation of the subsequent

:,"
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On the Interaction of the o -Hyperong With Nucleons SOV/56-3%4-5-27/61
and Light Nuclei

decay processes of thel&—hyperons would be of particular
interest. The,[\-hyperon is supposed to decay under non-conser-
vation of parity. Expressions for the amplitude of the decay

0 —p+n~ and also for the angular distribution in the decay
of a polarized_j&-hyperon are written down. The pions must fly
off predominantly in the direction (or opposite to } of the

polarisation of thc /l-hyperon., A table contains the spin states
and the orbital states of two -hyperons for the case that the

EE‘-hyperon is captured bx_g proton from the S-state. In case

of positive parity of the H, -particle the amplitude of only one

transition

1SO-? 1So ) must be considered. A formula for the angular

distribution of the pions occurring in the decay of two_/&-hyperons
is derived. By comparing this formula with the experinental data
the parity of theEEj-hyperons could be computed. The derived
formulae for the process (3) hold in the capture of slow H, ~parti-
cles from a continuous spectrum as well as in the capture from

Card 2/3 bound states of the system(H, ~ +p. . Trie most probable one is
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On the Interaction of the W, -Hyperons With Hucleons 50Y/56~34-5-27/61
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the decay (4, +p -—)A +_A° +Y. There are 1 table and 2 references,
1. of which is Soviet.

SUBMITTED: December 10, 1957

1. Particles-~Properties 2. Particles--Decay 3. Ruclear spins
--Analysis 4., Mathematics—Applications

Card 3/3
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AUTHOR: Pomeranchuk, I. Y&, -~ SOV/56—35-2-39/60
. \\___//’"'/
TITLE: On the Stability of a Fermi Liquid (ob ustoychivosti

fermiyevekoy zhidkosti)

PERIODICAL: zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958,
o1 35, Nr 1 (1), pp 524-525 (USSR)

ABSTRACT : In Landau's (Ref 1, 2) theory of the Fermi liquid the energy
of the system is & functional of the distribution of the

excitations with respect to the quantum states (especially
with respect to the momenta). The energy functional E is
given explicitly for little aberrations & n of the
distribution function of the excitations from the
equilibrium distribution which corresponds to the occupation
of all the states with p <p . For small én the stability

condition is satisfied if there is E > 0 for any Sn. The
yariations of &h (which are baken into account in the

above mentioned formula) are connected with the deformations
of the Fermi surface and the author obtains the criterion
of stability with respect to such deformations. The

momentum is expanded into a series with res ect to
Card 1/2 P P ~ P
RERAIor e Y, o i ST : T = ) I

R IR R R A sty B pe A YT iRen e
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On the Stability of a Fermi Liquid SQN/56-35—2-39/60

spherical harmonics and an expression is given for the first
term of this series. Formulae are then given for the
potential energy, for the total energy functional, and for
the excitation of the Fermi surface. Finally, an expression
is given for the stability condition. The author thanks

L. D. Landau dlscu881ng this paper. There are 1 figure and
2 references, 2 of which are Soviet.

SUBMITTED: May T, 1958
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TITLE:

PERIODICAL:

. ABSTRACT:

Card 1/2

Pomeranchuk, I. Yz. 8T/ 0Tn-0-27, 00
The Isotopic Effect in the Residual Electrical itusisiance
of Hetals (Izotoplches iy effekt v ostatochnom elektrichez-

kom soprotivlenii meuallov)

Zhurnal eksperimental'noy i teoreticheskoy fizilki, 1938,
Vol 35, Nr 4, pp 992 - 995 (USSR)

The existence of various isotopes in one metzal leads

to a difference in the zero vibrations which is in
agreement with the isotopic mass differences. This,

in turn lends to the dormation of an irrejsuler inter-
ference field which can scatter the conductivity
electrons., It is therefore possible that an ecleciric
residual resistance exists even in crystals containing no
physical defects or impurities. Basing upon the in-
veagtigation of interaction between the elcctiron and the

“lattice vibrations in an idealized model (without sound

dispersion) a formula for the estimation of this
residual resistance is derived. Also formulac for the

determination of scattering probability and the free
. —
= 0
;33_-35;"2 SR St s % 2% EEn ;

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001342030006-2"




"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001342030006-2

iR TINE VRES SR A v e
T TP T I M

I /e
Phe Isotopic Effcct in thc Residual Electricgl “egistence of SOV
Metals

length of path are giv~». In conluszion, the au?hor
thenks L.D.Landau, Acadenician, and Yu.V.Sharvin
for discussing the article, There is 1 figure.

SUBMITTED: Hay 20, 1950
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Akhiyezer, A. I., Pomeranchuk, I. SOV /53-65-4-3/13

1ilisions of Fast Particles With

Diffraction Phenomena in Co
leniya pri gtolknoveniyakh bystrykh

Nuclei (Difraktsionnyye yav
chastits s yadrami)

Uspekhi fizicheskikh nauk, 1958, Vol. 65, Nr 4,
pp. 593 - 630 (USSR)

Absorption accompanied by nucleon-nuclei scattering causes an
additional disturbance of the incident nucleon wave and
independently of a production of compound nuclei leads to an
additional elastic scattering of nucleons. Strong absorption
of particles occurs when the wavelength \ of the particles
is short compared with the radius of the nuclei. In such
cases for the incident particles the nucleus is a black oT
semitransparent body and the elastic scatiering of these
particles can, according to their absorption by the nuclei,
be compared with the diffraction of light in black or semi-
transparent bodies. Diffraction scattering of fast particles
by absorbing nuclei shows up in the purest form in the case
of fast neutrons, but in a modificated form it a2lso is
possible with protons. In this case a diffraction emission

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001342030006-2"
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Diffraction Phenomena in Collisons of Fast Particles SOV /53-65-4-3/13
¥With Nuclel

of photons takes place. Even more interesting are diffraction
phenomena of charged pions scattered at nuclei or single
nucleons. Pions of high energy come into intensive intersction
with nucleons; pion and nucleon unite to form a ghort-lived
system. The decay products of such systems are mesons and
some pairs of nucleons. piffraction production of mesons and

) nucleon pairs can also be a consequence of a collision of
fagt mesons or nucleons with nuclei. In the present paper
such phenomena are investigated by .- wave mechanics. The
wave functions of the particles (far away from the nucleus)
are written down as superpositions of the incident plane
aaves with the waves diffracted by nuclei (black or semi-
transparent). The analogy with the optical phenomenon makes
possible the application of the Huyghens (Gyuygens) principle.
The euthors try to construct a semi—phenomenological theory
of the diffraction phenomena far high energies; this theory
bases upon the application of a generalized Huyghens principle.
The paper contains the following sections: 1) Introduction,
2)The elastic diffraction scattering, 3) Computation of the

Card 2/‘ " nuclear semltransparencys, 4) The influence of the Coulomb
:} .
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(Kulon) nuclear field, 5) The Huyghens principle, 6) Diffraction
emission of photons by pions (perturbation theory), 7) Emission
of photons in dependence on the absorption of pions by nuclei
or nucleons, 8) Diffraction production of pion pairs, 9)
Diffraction emission of photons by particles with the spin =
1/2, formation of nucleon pairs, 10) Stopping emission of
photons by particles with the spin =;1/2, 11)Diffraction
phenomena in the scattering of fast neutrons at nuclei,

12) The elastic scattering cross section of the diffraction
disintegration of deuterons. The stripping cross section at
high energies., There are 5 figures and 28 references, 20

of which are Soviet.
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21(7)
AUTHORS: Okun', L. B., Pomeranchuk, I, Ya. SG?/56-36_1—44/62
TITLE: On the Peripheral Interactions of Elementary Particles

(0 periferiynykh vzaimodeystviyakh elementarnykh chastits)

PERIODICAL: Zhurnal eksperimentalfnoy i teoreticheskoy fiziki, 1959,
Vol 36, Nr 1, pp 300=312 (USSR)

ABSTRACT: By means of the method of analyzing experimental data
suggested by the authors it is possible to sort out the
contribution made by peripheral interaction. This method
is based upon the following well-known fact: Two perticles
having a large relative orbital momentum 1 enter into
interaction with each other at the_distanceoulﬁ; where
denotes the wave length of the particle. Penetration into
shorter distances is prevented by the centrifugal barrier.
For the purpose of investigating peripheral interactions
it is therefore necessary to sort out that part of the
experimental data which determines the amplitude of the
process at sufficiently high values of 1. The popaibility
of sorting out and of theoretically describing interaction
is based upon 2 particles or 2 systems of particles serarated

Card 1/4 from each other by a sufficiently long distance exchanging
3 S 2 5
R Eh =
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the actually smallest possible number of mesons among each
other. The suggested analysis on the basis of orbital momenta
permits not only determination of the value of the constant g
or of similar constanta, but also the determination of the
relations between various physical guantities (as e. 8-
between scattering phases), which characterize one or the
other process. With a view of illustrating the suggested
method the authors investigate the interaction of two
homogeneous gcalar particles exchanging scalar mesonsa between
each other. On this occasiong the obviously existing
amplitude symmetry (which is due to the equivalence of the
particles) was mot faken into secount. Such an example, which
deviates considerably from reality; does, however, not
make it possible to investigate such details as are connected
with the dependence of the smplitude on spin and on isotopic
spin. The ratio between the contributions made by one-meson
approximation and two-meson approximation is estimated for
large 1. In the case of a large 1 the two-meson amplitude
is exponentially small comparsd to the one-meson amplitude.
Card 2/4 A mors exact analysis of the two-meson emplitude in the case
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of a large 1 will be made in a future paper. Taking

isotopic- and spin variables (which are of essential
importance in.the investigation of concrete processes) into
account does not essentially change the results obtained, but
only modifies them a little. The further chapters of the paper
deal in detail with the interaction of pions and nucleons
(scattering of nucleons by nucleons, scattering of
antinucleons by nucleons, scattering of pions by nucleons,
production of piong in ¢ollisiona of pions and nuc;eons),

the interaction of strange particles and with pions and
nucleons (scattering of hyperons by nucleons, scattering

of K-mesons by nucleons, production of K-mesons and pions by
K-mesons), the interaction of photons with mesons and baryons
(scattering of photons by nucleons, photoproduction of pions,
photoproduction of K-mesons, scattering of electrons by
nucleons, and production of pions and K-mesons by electrons,
interaction with the participation of a neutrino)}. The authors
thank V. B. Berestetskiy, N. N. Bogolyubov; A. F, Crashin,

B. L. Ioffe, L. D. Landau, A. P. Rudik, K. A. Ter-lutrli.oiimg
Card 3/4 and I. M. Shmushkevich for discussions and valuabie advice
} i
perael b e e Sl s =
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The authors further thank Professox Cheu for placing a printed
copy of his paper at their disposal before its publication.
There are 2 figures, 1 table, and 18 references, 6 of which
are Soviet.

SUBMITTED:  September 20, 1958

Card 4/4

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001342030006-2"



'RpED FOR RELEASE: 07/13/2001 C

IA-RDP86-00513R001342030006-2
R S R S 1 e e

k3

24(3), 24(5) S0V/56-36-3-32/T1

AUTHORS : hkhiyezer, A« L., Pomeranchuk, I. Ya.
\\____'“M-___—__J

TITLE: On the Interaction Between Conductivity Electrons in

Ferromagnetics (o vzaimodeystvii‘mezhdu elektronami pro-
vodimosti v ferromagnetikakh)

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy figiki, 1959,
Vol 36, Nr 3, PP 859-862 (USSR) :

ABSTRACT: Whereas in ordinary metals mutual attraction between electrons
ig a conseguence of virtual phonon exchange and the matrix
element describing interaction energy tends %towards an in-

finite limiting value if the phonon momentum tends towards
ZEeT0, ferromagnetics show an additional attraction between
electrons, and this atiraction forms the object of a theoreti-
cal investigation in this paper. Additional attraction is

a consequence of a virtnal emission and absorption of spin
waves. As spin wave energy is proportional to the square of
their momentum, and a8 the matrix elements of the emission and
apsorption'ofSPiﬁ waves contain no additional factor that is
proportional to the square root of spin wave energy, the matrix
element describing the electron interaction energy which de-

Card 1/3 pends on the exchange spin waves, ig inversely proportional
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On the Interaction Between Conductivity Electrons in Ferromagneticsa

to the square of the spin wave momentum. In the present paper
the character of this effective interaction between electrons
in dependence on spin wave exchange is jnvestigated, where
the energy operator of interaction beiween s-and d-electrons
ig written down in the form v(r) 3 CaM(T), where s denotes
the spin of the s-electrons and U(x) - te magnetic moment
caused by the d-electrons. C is given as c = Aa’/u_, where

o denotes the Bohr magneton, a - the lattice constgnt, and

A - an energy (A~"OK ) depending on the Curie (Kyuri) tem-
perature. For an energy of the conductivity electrons of the
form &(P,0) = e°(3)+204 (p = electron momentum, 0 3 +1/2, 5
the projection of the spin on to the z-axis, and £°(3) = p°/2m)
an explieit formula is derived for the matrix element U.f which
describes the interaction energy. For ifts maximum (Uif)max =

- - 2’0/ . is obtained with U = .2/6, and for the total
momentum of an electron pair it holds that

Po = pg - pi = po’HZA?u. There are 1 figure and T references,

3 of which are Soviet.

Card 2/5
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kiy institut Akademii nauk Ukrainskoy SSR

'ASSOCIATION: Fiziko-tekhniches
ute of the Academy of Sciences, Ukrains-

(Physico-Technical Instit
kaya SSR)

SUBMITTED: September 12, 1958
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21(7), 24(5) 50V/56-36-4-60/10

AUTHORS: Berestetskiy, V. B., pomeranchuk, I. Ya. :

e
* PITLE: B-Interaction and Form Factor of the Nucleon (B-vzainodeystviye

i formfaktor nuklona) '

PERICDICAL: " Zhurnal eksperiment&l'noy i teoreticheskoy fiziki, 1959, Vol 36,
Nr 4, pp 1321-1322 (USSR) —

ABSTRACT: One of the most characteristic properties of B-interaction is

the rapid increase of effectivity with energy. However, the ex-
istence of strong interaction leads to an occurrence of form
factors in nucleons which may influence the energy dependence of
the p-processes considerably. An investigation of ﬁ-transforma—
tions at high energies, e.g. process (1) of transformation of
the electron into a neutrino (e + p—*n + V) may serve the pur-
pose of determining these form factors. Today it may be said
that the B-interaction consists of V- and A-V-interactions. For
process (1) the matrix element in the present "Letter to the
Editor" is written down according to references 3 and 4. On the
pasis of the aspumption that the hypothesls developed by
Gell-Mann and Feynman (Ref 1) holds good and that the electron
Card 1/2 energy is supposed to be high as against its own mass, a rather

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001342030006-2"
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complicated expression is given for the d ‘

oo ifferenti gecC-
n of (1). There are 5 references, 1 of which isaéosigfs e

SUBMI''TED: January 6, 1959
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AUTHORS ¢ galanin, A. D., Grashin, A. F., 1offe, B. L., Pomeranchuk,
I. Ya. et

ey

TITLE: Collision of Nucleons with Large Orbital Momenta

" PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki,
1959, Vol 37, Nr 6, Dpp 1663-1679 (USSR)

. ABSTRACT: A method of calculation was geveloped for that part

' of the nucleon-nugcleon gcattering amplitude for large
orbital momenta L >>1 which is due to the exchange
between two mesons. The connectlon pbetween this
amplitude and the scattering of real mesons by nucleons
was established with the aid of the dispersion equations.
The method is valid when, pesides the condition I,
the inequality ,Z,LL /p>y 1 1is also satisfied (here, (b

1s mass of qr-meson; P is momentum of pucleon in the

: center mass system). The second assumption has 2
card 1/3 physical meaning: the quasi-classical parameter
2 Aoyl Sedcosowieodaae s e el e i
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v = £ E/pu 21/, 1., 1t s the condition of the

cdllision periphery. . In words, the classification of
interactions according to thelr "degree of periphery"
with a small expansion parameter has meaning only
when the above condition is satisfied. The main part
of the asymptotic éxpansion parameter for the two-
meson phases can be obtained by this method from

the small parameter 1/1( £ E), which at low energles

s ,
1‘{ Y1) 1is 1/4

creases up to i/l

5

APPROVED FOR RELEASE: 07/13/2001

and with an éncrease in the energy
(when « 1). The principle
of the derivation was®that under the above assumption
of the virtual meson exchange between nucleons, the
main role 1s played by mesons with phys%cal relation
petween the .énergy and the momentum (W°* - 2

but with nonphysical relation betweeB energy W = 0

transferred by the momentum g% = )] .

examples of the calculation of two-meson phases and their
card 2/3 comparision with the one-meson phases will be reported

kK 2= W2,

Concrete

CIA-RDP86-00513R001342030006-2"
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Momenta ) Sov/56-37-6-22/55

by the authors in their forthcoming paper in this periodical.
There are U4 graphs; and 23 references, 11 Soviet, 4 Italian,
1 British, 7 U.S. The 5 most recent U.S. and U.K.
references are: S. Mandelstam, Phys. Rev., 112, 1344;
1958; R. Karplus, C. M. Sommerfield, E. H. Wichman, Phys.
- Rev., 114, 376, 1959; H. J. Bremermann, R. Oehme, J.
G. Taylor, Phys. Rev., 109, 2178, 1958; K. Symanzik,
Progr. Theor. Phys., 20; 690, 1958; M. L. Goldberger,
Proc. of the Sixth. Ann. Rochester. Conf., N. Y., 1956.

SUBMITTED: June 12, 1959
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SoV/56-37-6-52/55

AUTHORS: Garibyan, G. M. and Pomeranchuk, I. Ya.

deitang s

TITLES Letter to the Editor. Limits in the Adaptation Theory
of Transitional Radiatlon

PERIODICAL: © Zhurnal eksperimental'noy 1 teoreticheskoy f1ziki,
: 1959, Vol 37, Nr 6, pp 1828-1831 (USSR)
ABSTRACT: A retuning of the particle fleld takes place during
: the passage of a charged particle from one medium into

another. As a result of this a part of the fleld 1s
separated from the particle, thus forming a transil-
tional emission (ef., V. L. Ginzburg, I, M. Frank,
Zhur. eksp. 1 teoret. fiz., 16, 15, 1946). In an
extreme relativistic case, the main part of this
radiation 18 emitted forward in the direction of the
particle motion (cf., G. M. Garibyan, Zhur. eksp. 1
teoret. fiz., 37, 527, 1959). If the particle, for
example, passes from a vacuum into a medium, then
the spectral distribution of the intensity of the

card 1/3 _ transitional emission 1s approximately constant in the
e R e S T b2 SR P & 53 .
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POMERANCHUK, I, Ya.
_-‘___’___-r—"—‘——
"Ksymptotid Behavior of Effective Cross Sections of High Energies.”

report submitted for the 10th Internationml Conference on Bigh Energy Physics,
Rochesber, N. Y., 25 Aug - 1 Sep 60

paper to be presented by A. P. Rudik
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GATANIN, A.D.; GRASHIN, A.F.y 10FFE, B.L.; POMERANCHUK, I,¥a,

: Nucleon-nucleon scatte-ing in tvo-meadn approximation vith large
orbital moments. Zhur.eksp.i teor.fiz. 38 no.2:475-488 F 160,

(MIRA 14:5)
(Mucleors—Scattering)
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5/056/60/039/004/034/048
BO06/B063

24 /6320
AUTHORS Berestetskiy, V. B.y pomeranchuk, 1. Ya.
—_—
TITLE: Asymptotic BehavioT of Cross Sections at High Energies
. PERIODICAL: Zhurnal eksperimental‘noy i teoretiches oy fiziki, 1960,
4(10), pp. 1078 - 1086

Yol. 39, No.

~ pgxT: The data on nigh-energy pa
jead to the assumption that with
cross section tends
where 1/ is the Compton wavelength of the pion.
gcattering cross gection likewise tends to
for the jpdividual {nelastic processes tend to z€ro with an increase in p
energy - However; these simple assumptions may well be wrong. The present ;>//
papeT gives approximate calcu ' oss sections for jnelastic
f the cross8

1e at present
total col%ision

of the order of /1

The elastic aiffraction
gs seciions

rticle collisions availab

an increasée
t 1limit which is

jations of cr

jfferent asymptotic pehgvior O

the conclusions

processes, which indicate & a
gections. As these calculations are only approximative,
v. They indicate, howeveT, that the
the authors atudy tkre

ake a

drawn cannot m !
be much mo

gituation may
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GRIBOV, V. N. ond POMERANCUUK, T. Yo

"Spin Structure ‘of the Meson-Nucleon end Fucleon-lucleon Scattering ;
Amplitudes at -High Epergles” :

[ Report preoented at the Inti,. Conference Ot High Fnorgy Fnysics, Gencva,
4o11 July 1962 : o !

‘A, F, Toffe Physice-Technicel Institute, USSE (Grivov)
Inst..of Theoretlcal and Experinental Fhysice, Moacow, USSR (Por.eranchuk)
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s/039/62/o13/006/o19/027
‘B102/B186

AUTHORS: - G. T. and M. R.

TITLE:s Nauchnaysa konferentsiya Moskovskogo inzhenerno—fizicheskogo
. instituta (scientific conference of the Moscow Engineering
Physics Institute) 1962 ’

PERIODICAL:'IAtomnuya energiya, v. 13, no. 6, 1962, 603 - 606

TEXT: The annual conference took place in May 1962 with more than 400 i
delegates participating. A review is given of these lectures that are b
assumed to be of interest for the readers of Atomnaya energiya. They are
followings A. I. Leypunskiy, future of fast reactors; A. A. Vasil'lyev,
design of accelerators for superhigh energies; 1. Ya. Pomeranchuk, ’ '
analyticity, unitarity, and asymptotic pehavior of strong interactions at

"high energies; A. B. Migdal, phenomenological theory for the many-body

problen; Yu. D. Fiveyskiy, deceleration of medium-energy antiprotons in

; " matter; Yu. M. Kogan, Ya. A. Iosilevskiy, theory of the }issbauer effect;
{ M. I. Ryazanov, theory of ionization losses in nonhomogeneous mediumg

TAAT S B S IR R AL
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Yu. B. Ivanov, A. A. Rukhadze, h-f conductivity of subcritical plasmaj
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5/056 62/042/004/037/037

A, 5100
v ‘ B102/8108

Gribov, V. N., Pomeranchuk, I. Ya.

AUTHORS :
Complex orbital momenta and the relations petween the high-
ctions of different processes

TITLE:
energy cross se
ksperimental'noy i teoretic
1141 - 1144 :

‘ ow only the properties of 3(t) were studied icf. e. g. Phys.

Rev. Lett., I, 394, 1961) and it wes found that the same J 1) are valid

for different reactions. Now it is shown that the unitarity conditions

ror complex j's (V. ¥. Gribov, ZhETF, 41, 1962, 1961) yield & great number
r £(%) corresponding to different reactions. As a particular

of relations fo
iations between the total interaction cross sections of
(s »0)y €+ 8¢

heskoy fiziki, v. 42, j/

PERIODICAL: Zhurnal e
. pno. 4, 1962,

TEXT: Up to m

case, simple Tre

“different particles are obtained for large energies s

o2y = On:ONKs akN = OKKONN 07\_~ = OAAONNS kA = OKKTAAY ) (1 )
(2)

fo.n = oxaloKnN-
l-vwave -

oan/ony = Ondl

ons are derived using the unitarity condition for partia

" These rclati
Card 1/3
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o 5/056/62/042/004/037/037
Complex °rvital momenta ‘e Bi102/B108

amplitudes in the amihilation t~channel with 4p?<'t<’1€M? (p&- pion mass ),

The mathematical Procedure ig demonstrated for ‘the spin—zero'E and K meaons,

The amplitudes of the partiajl vaves of the reactiong AR DR 4 v K+K —par ,

and 1(4-}.\: ->x+§ are o Buin _ ﬁé’;- v . . 1 ]
li= =iy &= i=iw fy=2i KB(A’/’P/; 0" (6) with
‘ ol ' 1 ; :
Gaz = ]2; "’l_;r-'.-'l (0)» Gnl\' = )2“2,"7"“/( (O);’
. l .
ORK =127 5 e (0) {(7) 3t follows tnas ,«f = Gz Sk

The same relations hold alse for ihe differential elasfic-scattering cross
Sectiocns, The relations are valid alsg for non-zexro spin Particles
(nucleons); a direct eXperimental verification has not been DPossible so0 for
owing +to the instability of the Particles involvea, Only the relation

2 s oz . :
ﬁf” = 6/7'65N could be verified. Some Consequences of these Telations are
discuszeq) -

6_2"
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5/056/62/042/004/031/057
8102/3108 ’
Complex ordbital momenta ... 8102/

; rati % i eksperimental'noy fiziki Akadem}l

ASSOCIATION: Instltgt tfglfz§§212“2¥ ;hiﬁiétical b Experimentgl.PhySICS
niu% sa%Rnﬁeg; of Sciences, Ussz); Leningradsk%y fiziko-

m\r‘Uh?cZZ;;i; institut Akademii nauk S5SS5R (Lemx?grad U"TP)

;i}ggto‘tecﬁnacal Institute of the Academy of Sciences, USSR

SUBMITTED: February 26, 1962 ‘ f/
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5/056/62/042/005/047/050

some consequences of the pole shift ... 3108/3138

1 (4) determines the total and elastic cross gections at high energies,
o
1ies bebween these states.Atlh%§? energies the amplitude of the process
olt . .
considered is f(s,t) = r(t)s , 10(0) _ 1. The cross section of this

2 5
process is proportional to ~const/(c + 1n(s/4n));" the constant ¢ can be
evaluated from experimental data. In accordance‘with this .theory, ) 7#
iN-scattering shows D3/2 and F5/2 resonances in the energy range 10 - 27

Bev. No 'P3 9 resonance with isotopic spin T = 3/2 was observed. Within

twg framework of this theory tnis must be due %o the absence of

" quasi-vecuun! states. -The cross section of resonance state productions
in processes passing a "quasi-vacuum" state does not decrease with
increasing energy. This means that such resonances can also be detected
st nign energies. ToOT nucleon-nucleus scattering processes the relation
- 2
SO T O

vut a dependence in proportion with A would not contradict the above
relation eitner. '

v\

. as . - 2 . .
is estapliched. In general, 5§An/A 3 (4 - atomic number ),
. FA

card 2/3
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S/056/62/042/005/047/050

Some consequences of the pole shift ... B108/3136

ASS0CIARION, Leringradskiy fiziko—tekhnicheskiy institut Akademii nauk
SSSR (Leningrad Physicotechnical Institute of the Acadeny of
Sciences USSR) (V. H. Gribov); Institut teoreticheskoy i
eksperimental'nqy fiziki Akademii nauk SSSR (Institute of

Theoretical angd Bxperimental Physics of the Academy of
Sciences USSR) ‘

SUSIITTED : ilarch 21, 1962
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a4 (koo | ‘ , 5/056/62/042/006 /045 /047
T . B104/B112 :
AUTHORS: = ' Gribov, V. N., Pomeranchuk, I. Ya.
TITLE: The spin structure of the amplitudes of megon-nucleon and

nucleon-nucleon scattering at high energiesg

- PERIODICAL: Zhurnal ekspérimental'noy i teoreticheskoy fiziki, v. 42,
no. 6, 1962, 1682-1684

“TEXT: Based on a few previous papers (V. N. Gribov, ZhETF, 41, 66, 1961; Jf/
<41, 1962, 1961; V. N« Gribov, I. Ya. Pomeranchuk, ZhETF, 42, 1141, 1962;
- M. L. Goldberger et al., Ann. of Phys., 2, 226, 1957), the vacuum poles
in the expressions for the meson-nucleon and nucleon-nucleon scattering
amplitudes are studied from the apin structure and the interrelations be-
- tween the cross sections. It ig shown that for t = 0 between the total

cross gectiona one obtains the relatione‘dﬂno'NN - duu,and GKKONN - GKN.-

'Exnotly,the eame rolationa were found bvetween the differentinl olastic
- soattering oroag seotions averaged over the spins, At high energies,
polarization vanishes in both types of scattering. If, in addition to

- Card 1/2
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AUTHORS: Ggribov, V. N.y Pomeranchuk, I. Ya.
P1TLE: some properties of the elastic scattering amplitude at
' high energies :
FERIODICAL: Zhurnal eksperimental'noy i teoretichoskoy fiziki, vi 45, K /

1(7), 1962, 308-318

wn (ZhETF, 41, 1962, 1961; 42, 1260, 1962) thet
ntation is used o study the

V%

no.

PELT:. Gribov has already sho
in field iheory when the Handelstam represe
analytic proper ttoring amplitudes a8 functions of the
energy.(t) and of the transferred momentum (s), the partial wave amplitudes
ave also functions of ihe momenium 1 and that they may have a pole. Wwith
high 1t (and high s) the asymptotic pehavior of the scattering amplitude

form f(t)s1 v , 8s was found in T. Regge's non-relativistic
gheory (Xuovo cimento, 14, 951 1959; 18, 947, 1960). These problems are.
investigated more accurately. It is demonstrated that the imaginary part

of the scattering amplitude, A1(s,t), written as a sum over the partial

waves, is pdsitive and has only positive derivatives with respect to %

card 1/3

ties of the sca
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Some properties of the elastic ... B102/B104

in ihe channel in which s is the energy in the non-physical range of the

‘transferred momenta t> 0. This holds up %o the first singularity, which /-

is determined by the .Landau curve t = to(s). With a-re “{/*
-

to (s)-ﬁ 4p2, where p is the pion mass. -The asymptotig ?%gavior in the

case of nn scattering is described by A1(s,t) = £(t)s 0 */ where lo(t)

?vfr-' gives the position of the pole of the partial wave fl(t)‘in the t-channel.
The properties of this lo(t) are now investigated accurately. As

A1(s,t).and its first derivative f(%) is‘pqsitive, also dlo/dt ig positive
in the interval O (¢ 4y2. This holds for the Regge pole with the highess

L

“Re 1. The behavior of lo(t) in the neighbourhood of the point & = 4u%,
whicn 1s regarded as an isolated singularity of the lg(t)'curve, is

investigoted moourately. It oan be proved that, with %> 4p2, 1(t)
exceeds the upper semi-plane in the complex l-plane. All results are
obtained without assuming the existence of a Hamiltonian. The behavior
of lo(t) and 4(s,t) is disoussed for the case that t=% ==, and that

Card 2/3
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_ _Restriction of the amplitude .. B104/B186

dispersion relation

0 0 .
- 4 Pmogydr - o AD, () .,
o) =5 \ 7= + 2 |

3 {—t.
!

AD; (¢t —~4w§'p (———Ei___ 1) A, (s, £ — ie) ——2 (2)-(3)-
! )— A { 4}1’-—-1-—"5 - ) 1(5,' —‘IB) (4}&'—[)"*'1
) - » _

sslf)

2 ' ds
+=\Q zﬁt:f:*-—-l p (s, u) ——7
* st W ® . ) (4‘.1’—0 AR

The first integral extends over the lines AC, A'C' (Fig.). The second

integral appears only in the relativistic theory and extends over the

lines abcd, a'd' in those regions where the l{andelstam spectral function
g(s,u) is not zero. 4 detailed study of the poles of fl(t) and of the

dispersion relation (2) shows that in the relativistic theory the
amplitudes of the partial waves fl(t) for any t possess singularities for
card 2/3 : ' : )
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Restriction of the amplitude ... : 3{825416;2043/004/058/061

Bely -1. Therer .
+ -sereiore the amplitude of 4
t - i ; N 4(s,t) decreases m v i
1/s. ©his conclusion holds true of the amplit d“ ost rapidly irf
process. The reason for h si ‘s "plitude in any two-particle
landelstan spectipel fi suc §1ngular1t1es is the existence of tfxree-
singulerities & functions in the relativistic amplitude leadin
TUiTvies near negative integer.l. There is 1 figure. ming to
gure.
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8/956/62/043/005/052/058
B104 )

B12s
. AUTHORS: Gridov, V. K., Pomeranchuk, I. ya. ‘
TITLE: Regga poles and Landau singularities

PERIODICAL: Zhurnal eksperimental'noy it

eoTeticheskoy- fiziki, v. 43,
no. 5(11), 1962, 1970 - 1975

TEXT: This study of the partial wave amplitudes_fe(t) in the scattering V/

of uniform zoro-spin particles shows that an infinite number of R

1 egge poles
must concentrate along the line Re 1 ==1/2 if Yt =

t;» where 'VT; is an
-arbitrary two-particle threshold and 1 is the momentum.

At the n-particle
'produc}ion threshold an infinite number of

poles must concentrate along

the line Re'1 =-1/2 - 3/2(n-2). Hence, &s the momentum s transmitted in-
¢reases, the invariant scatterecd amplitude cannot decrease faster than

. 5-1/2 if t is equal to an afbitrary t#o-particle threshold. This statement
follows from the unitarity and analyticity., The asymptotic behavior of the

absorption part of the scattered amplitude is
Card 1/2

‘calculated for’t/v4f3 (,bis
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